Background: Meta-analyses support the efficacy of cognitive-behavioural therapy (CBT) for
Introduction
Schizophrenia is a chronic, severe and disabling mental disorder. However, the potential for recovery is increasingly being recognised. Schizophrenia affects approximately 0.7% of people at some point in their lives in China.
1 This translates to approximately five million people suffering from schizophrenia in China, representing over 20% of the total 24 million people suffering from the disorder worldwide.
1
The primary treatment for schizophrenia continues to be pharmacological (National Institute for Clinical Excellence 2003.). However, long-term therapy using pharmacology is associated with a range of adverse effects, including a high rate of poor medication adherence (Velligan et al. 2006 ). Pharmacological treatment is limited in improving clinical, personal and social functioning and patients often have a high risk of relapse (Freeman et al. 1998; A. K. Morrison 2009; A. P. Morrison et al. 2011; Rathod et al. 2008; Tarrier et al. 2004 ). Certain psychosocial treatments, such as cognitive behaviour therapy (CBT) , have been shown to have a beneficial effect on positive and negative symptoms, mood, social functioning and social anxiety and is effective in reducing readmissions to hospital, duration of admission and symptom severity (Lysaker et al. 2010 ), (Wykes et al. 2008) . CBT therefore addresses the limitations of medication- (Kreyenbuhl et al. 2010 ).
When using CBT as a treatment for schizophrenia, studies focused on addressing positive and negative symptoms, mood, social functioning and social anxiety (Wykes et al. 2008 ). For example, Drury et al. showed that CBT reduced positive symptoms at a faster rate during the first 12 weeks following hospital admission (Drury et al. 2000) . Positive symptoms were reduced during this time compared to those patients who did not receive the CBT treatment. Drury et al. (Drury et al. 2000) also found more rapid improvement in clinical recovery as indicated by increased insight, less dysphoria and 'low level' psychotic thinking and less disinhibition.
Emerging evidence indicates deficits in social functioning are prominent in patients with schizophrenia; their symptoms and cognitive functioning are predictive of their level of social functioning (Apiquian et al. 2009; Brissos et al. 2012) . DSM-IV-TR acknowledges that assessing social function-ing is important in the antipsychotic treatment of schizophrenia(American Psychiatric Association DSM-IV-TR 2000). Consequently, social functioning is an important measure of the effectiveness of psycho social treatment for schizophrenia (Burns and Patrick 2007) .
Insight is another important outcome indicator that needs to be considered. Insight is defined as 'a patient's recognition of having a psychiatric disorder, of the social consequences of that disorder and of the need for treatment' (Wang et al. 2011) . It is therefore critical for compliant behaviour and engaging patients in a treatment process (Rathod et al. 2008) . Insight has recently become a major consideration in pharmacotherapy and psychosocial intervention in schizophrenia. Therefore, when examining the effectiveness of CBT treatment it is important to assess insight and its improvement.
CBT employs a number of strategies, such as a therapeutic alliance marked by collaboration on a problem list, normalisation of the psychotic experience and modification of dysfunctional cognitions and behaviours (Warman and Beck 2003) . CBT also teaches and enhances personal coping strategies that allow patients to manage their symptoms and daily difficulties. The CBT approach may become the standard approach to schizophrenia, leading to multiple improved outcomes-not only does it reduce positive and negative symptoms, it also improves cognitive insight about the illness and the personal and social functioning of patients.
However, most published studies contain a lack of methodological rigour, either in their small sample sizes or in the short term of interventions. No studies comprehensively assess the effectiveness of using the CBT approach on the negative symptoms, positive symptoms, disorganization symptoms, excitement and emotional distres as well as insight and social functioning. Most importantly, there is no robust evidence indicating that using CBT to treat schizophrenia is effective for Chinese patients suffering from schizophrenia. To fill in these research gaps, this study sought to examine the efficacy of CBT over and above the effects of other psychosocial approaches by using a multicentre based randomised controlled trial in a large clinical sample. This study aimed to comprehensively assess the effectiveness of the CBT approach in improving not only negative symptoms, positive symptoms, disorganization symptoms, excitement and emotional distress, but also insight and social functioning, which are the important functioning areas of schizophrenia. The hypothesis asserts that the CBT approach is effective and has a beneficial effect on positive and negative symptoms, disorganization symptoms, excitement and emotional distress, as well as insight and social functioning in Chinese schizophrenia patients.
Methods

Participants
This study was conducted at three specialised psychiatric hospitals in Beijing, China.
Patients were recruited from inpatient units or outpatient departments. Eligible participants met the following inclusion criteria: aged between 18-60 years; diagnosed with schizophrenia through a Structured Clinical Interview for DSM-IV Axis I DisordersClinician Version 17 by raters who were well-trained research psychiatrists (intraclass correlation >0.80); had a total score of 60 or above on the Positive and Negative Syndrome Scale (PANSS) which indicated severe symptom burden; on an adequate dose of an antipsychotic for at least the past four weeks of treatment; capable of providing informed consent.
An adequate dose of antipsychotic medication was defined as regular use of antipsychotic medication with good adherence, at or above the equivalent of 300 mg daily of chlorpromazine, including a minimum period of at least two weeks of treatment with the equivalent of 600 mg of chlorpromazine. Participants were excluded if they met the following exclusion criteria: a comorbid diagnosis of mental retardation or primary substance dependence; a score of five or more of conceptual disorganisation according to PANSS, which included those who could not communicate, had poor rapport, or lack of spontaneity and flow of conversation; had received electroconvulsive therapy (ECT) within the past six months prior to entry into the study; currently receiving other types of systematic psychotherapy. Fig. 1 is the CONSORT diagram for the trial.
Sample size calculation
The sample size calculation was based on a previous randomised controlled trial of a similar design in the UK, which resulted in a recovery rate of 63% in the CBT group compared to 39% in the befriending group (recovery was defined as having a 50% or greater reduction in total scores of the Comprehensive Psychopathological Rating Scale by the end of treatment) (Sensky et al. 2000) . Based on the difference between the two treatment groups of this trial, 80 patients across the two groups were required to achieve an alpha-value of 0.05 and a power of 80%. Assuming a 20% drop-out rate, a minimum sample of 96 patients was required for each group.
Procedures
Participants deemed eligible for the trial were randomly allocated to the CBT group and the ST group (1:1 randomisation). Block randomisation was conducted by computer-generated, random numbers to allocate the eligible participants to either of the two groups, stratified according to study site and performed at a geographically remote and independent location. The trial lasted for 84 weeks, with patients receiving 15 sessions of either CBT or ST over a 24-week period followed by 60 weeks of follow-up.
Interventions
Medications
Medication prescription was not affected or influenced by the trial protocol. The patients in both groups remained under their usual psychiatric care. The types or dose of medications were decided or adjusted by their primary treating teams based on clinical needs. The doses of antipsychotic medication were recorded and converted into equivalent doses of chlorpromazine dose (Sim et al. 2004) .
Cognitive-behavioural therapy
CBT is a manual-based treatment. In this study, it was delivered by therapists to patients who were allocated to the CBT group. There were 12 sessions in the first 12 weeks followed by three consolidated sessions in the subsequent 12 weeks. Each session lasted for about 50 minutes but flexibility on time was permitted depending on the attention, tolerance level and mental state of the participants.
The trial protocol for using CBT to treat schizophrenia was compiled in Chinese and based on the principles and practice developed by Kingdon and Turkington (Kingdon and Turkington 2004) . This training manual was written in Chinese and translated to English before it was used as the training material for review by Kingdon and Turkington, and three CBT specialists in Hong Kong, Beijing and Changsha of China. Its cultural relevance and acceptability was tested on ten patients with schizophrenia.
The first four sessions were delivered twice a week and focused on the introduction of the treatment, building a therapeutic alliance based on collaboration on a problem list, psycho-education about the cognitive-behavioural model of psychosis and normalisation of the experience of psychosis. A cognitive formulation was developed to make sense of psychotic experiences. for coping with future problems related to the recurrence of psychotic symptoms.
Supportive therapy
Supportive therapy was also in the form of manual-based treatment and comprised 12 sessions in the first 12 weeks followed by three consolidated sessions in the subsequent 12 weeks. Each session lasted for about 50 minutes. This intervention was based on supportive models of psychotherapy and was the most widely practiced form of individual psychotherapy in psychiatric services (Winston et al. 2004 ). The primary goal of the ST in the first 12 sessions was to provide patients with emotional support, knowledge of mental disorders, and provide suggestions to patients on preventing a relapse of the disease. Similar to the CBT approach, ST also focused on developing and maintaining therapeutic alliance and providing psycho-education to patients. However, ST did nothave a problem list to work on, did not develop coping strategies, did not have a cognitive formulation or reality testing of paranoia and voices. For example, patients could select session topics such as discussing interests, personal experiences, and expressing feelings. Therapists were nondirective but used reflective listening and summarising techniques to support patients in coping with current life events and in relapse prevention. No homework was given and no specific CBT techniques were used in ST.
Trial therapists
The eight therapists were experienced psychiatrists or psychologists with five to 20 years' experience using psychotherapy in hospitals on patients with a mental disorder. They had been trained and supervised in the application of cognitive therapy for psychosis by experienced cognitive behavioural therapists, and had special expertise in the application of CBT for psychosis using a translated Kingdon and Turkington manual (DK, DT and RN). 20 The on-site training courses of CBT for schizophrenia lasted more than 100 hours throughout the trial period, including didactic teaching, case presentation, in-vivo demonstration of skills and role-play. After the training courses, the eight therapists also participated in peer supervision using role-play and listening to other therapists' treatment tape recordings in biweekly consultation meetings. Their treatment sessions were monitored and reviewed by Kingdon via video conference once a week.
Supervision
Psychotherapy was supervised in three ways: peer supervision, expert supervision in CBT, and consultation on culturallyrelated issues.
During peer supervision, the therapist presented the case formulation, treatment plan and therapy progress for every CBT case during the first six sessions. The peer therapists also provided feedback and suggestions and selected sections of the individual case's session recordings for supervision. Supervision for ST also occurred for each participant focusing on the use of supportive methods and differentiating these from CBT.
In this study, expert supervision was provided for CBT only. Therapists submitted written case reports, case formulations, treatment plans, therapy processes and team members' questions about the cases arising from the peer supervision sessions to the second author. These submissions occurred once every two weeks throughout the intervention period. Supervision was delivered once every two weeks by an expert therapist in CBT for psychosis (DK) from the United Kingdom via phone, Skype or email. The principal investigator (ZJL), a consultant psychiatrist with specific knowledge of CBT techniques and culture related problems, also provided faceto-face supervision for all trial therapists on a monthly basis.
Ethical issues
The study protocol was approved by the 
Measures
Three outcomes-severity of psychopathology, insight and social functioningwere assessed by standardised measures through clinical interviews administered by the clinicians.
Severity of psychopathology
Severity of psychopathology was assessed according to the Chinese version of the Positive and Negative Syndrome Scale (PANSS) (Si et al. 2004) . PANSS scores were calculated using five dimensions: positive symptoms, negative symptoms, disorganisation symptoms, excitement and emotional distress (van der Gaag et al.
2006
). The PANSS includes 30 items, each of which is scored on a seven point Likert scale (1 = absence of psychopathology; 7 = very severe symptom). PANSS has demonstrated good psychometric properties with Cronbach's alphas of 0.73, 0.83 and 0.79 for positive, negative and GPS symptoms respectively (Kay et al. 1988 ). The reliability and validity of the scale for Chinese patients with schizophrenia was excellent. The internal consistency with Chrobach's alpha was 0.87 (Si et al. 2004 ). The reliability and validity for the present study was good: the scale explained 49% of the total variance. The reliability for the scale was also good with Chrobach's alphas of 0.72 for the total scale, and 0.67, 0.71, 0.65, 0.45, and 0.72 for positive symptoms, negative symptoms, disorganization symptoms, excitement and emotional distress respectively.
Insight
Insight was assessed using the Schedule for Assessing Insight (SAI) (David 1990 
Social functioning
Social functioning was rated using the Personal and Social Performance Scale (PSP) (Morosini et al. 2000) . PSP is reliable and well established, based on the most recent version of the DSM-IV Social and Occupational Functioning Assessment Scale (SO-FAS). PSP assesses routine social functioning in schizophrenia (Tianmei et al. 2011 ).
The Chinese version of PSP was used for this study ). The PSP is a 100-point single-item rating scale derived from four functioning areas of patients with schizophrenia: (1) participation in social activities; (2) personal and social relations;
(3) self-care; (4) interruptive or aggressive behaviour. Each functioning area is rated on a six-point Likert scale based on the degree of difficulties ranging from 0 (absence of difficulty) to 6 (severe difficulty). The overall rating system of 100-points is calculated based on the degree of difficulty across the four functioning areas. The scoring ranges from 0 to 100 with a lower score indicating a lower level of social functioning. Trained mental health professionals interviewed patients and the family members or carers who lived with or cared for the patients.
The raters were trained in the use of the above assessment instruments and were responsible for conducting face-to-face interviews with the participants. The five independent trained raters were blind to the allocation status of the participants. The intra-class correlation coefficients of all of the PANSS, SAI, and PSP scales in this study were above 0.85 after training and before commencement of the study. All the raters were retrained in the use of the assessment scales bi-monthly to prevent rater's drift. Assessments were done at baseline, week 12, week 24 (post-therapy), week 36, week 60 and week 84.
Statistical analysis
Analysis of the outcome measures followed an intention to treat framework implementing linear mixed models. The six time periods were treated as a six-level repeated measure in the analysis. Age was found to be a confounding factor (Table 1) and was controlled in all mixed models. Mixed models produce a fitted mean (intercept) for the reference level of each factor in the analysis (for these analyses, the reference treatment group being CBT and the reference time point being the baseline measures). The mixed model analyses also calculated the estimates of the effect of each factor or a combination of factors on the intercept. Main effects of treatment group and time point and the interaction between treatment group and time point were also estimated. A significant treatment group by time interaction of 84 weeks supports the hypothesis that after 84 weeks, there is a significant difference in the observed outcome measures between the two treatment groups. Differences in demographic characteristics between the groups were determined by examining 95% Confidence Intervals for the difference in means or proportions according to the distribution of the dependent variable. All tests were two-tailed with alpha set at 0.05.
A 25% or greater improvement in scores of PANSS, SAI and PSP between baseline and endpoint was identified and used to support a clinically significant change (CSC). Within groups, effect sizes are adjusted for correlation between means.
Results
Sample characteristics
Ninety six patients were recruited to each arm of the trial. Table 1 shows comparisons of the demographic characteristics of the two groups. The groups were evenly matched in terms of demographics, with the exception of age. The ST group was significantly older (mean age -33.44 years) than the CBT group (mean age -29.27 years). Age was therefore treated as a confounding factor in subsequent analyses. Eighty five participants (88.5%) in the CBT group and 82 participants (85.4%) in the ST group completed the 84-week study block. There was no significant difference between treatment groups in the proportion of participants failing to complete assessment at any individual time point. The majority of participants who dropped out of the study did so directly after their baseline assessment (n=22, 88%). Twelve (6 in each group) of these participants completed more than 6 treatment sessions before discontinuing treatment. The remaining 10 (4 in CBT group and 6 in ST group) participants failed to be engaged in treatment and completed a mean number of 3 CBT or ST sessions. There was no significant difference in demographic characteristics between the treatment groups among those participants who failed to complete the study. The reasons for missing or withdrawing included wanting "new type" CBT psychotherapy after being allocated to ST; reporting a significant improvement after therapy and therefore deciding to stop therapy; expressing a dislike of the idea of doing homework; showing discouragement about the lack of rapid improvement; being unwilling to self-disclose his or her problems; and having moved to other cities or going back to work or school.
[INSERT Table 1]
Outcome Measures
There were no differences in antipsychotic medication use at baseline to week 84, both in type and dosage of chlorpromazine equivalents. The CBT group took a 349 to 360 mg/day equivalent of chlorpromazine, and the control group took a 313 to 321 mg/day equivalent of chlorpromazine from baseline to 84 weeks (see Table 2 ). There was also no significant difference in the number of patients who changed medications or dosages during the trial period. On average, CBT group patients spent 40.43 (SD 1.95) minutes per session over the course of treatment, and each SP group patient spent 40.06 minutes (SD, 0.83) per session. The CBT and ST groups did not differ significantly in total psychotherapy time or number of sessions received. Reduction in scores over time was observed in both CBT and SP groups in all of the outcome measures, with the exception of SAI and PSP in which a score increase over time was observed in both treatment groups (Table 3 ). The significant effect measured by effect size occurred from 12 weeks and after for all measures of PANSS when a comparison was made between CBT and SP group from baseline to week 84; although, the statistical significance became apparent from 36 weeks to 84 weeks. CBT patients improved to a greater extent than the SP group over time, starting from week 36, and in all measures of PANSS, PSP and SAI (See Table 4 (Fig. 3 & 4) .
There was also a significant decrease Fig. 9 .
Over three quarters (65, 76.5%) of the CBT group made a significant clinical improvement, showing a 25% or more reduction in PANSS total score from the baseline, compared with 53.70% in the ST group (χ 2 =9.35, P=0.002).
Discussion
This was the first randomised controlled trial using standardised cognitivebehavioural therapy for patients with schizophrenia in China. The study employed key cognitive and behavioural strategies that were adapted to suit this demographic of patients suffering from schizophrenia in China. Compared to ST, CBT showed a significantly greater and more durable effect on PANSS total score and PSP and SAI from week 36. Additionally, more participants in the CBT group achieved a more significant clinical improvement in PANSS total score, which indicated that receiving CBT increased the probability of meaningful symptom reduction.
The significant effect (as measured by the effect size shown in both CBT groups in most of the PANSS measures, SAI and PSP in 12 weeks) suggest that rapid change occurs in the first 12 weeks. This is consistent with Drury et al., who showed that CBT reduced positive symptoms and improved learnt insight at a faster rate during the first 12 weeks (Drury et al. 2000) . Drury et al. also found more rapid improvement in clinical recovery, as measured by increased insight, less dysphoria and 'low level' psychotic thinking, and less disinhibition (Drury et al. 2000) . This is consistent with the aim of CBT (but not supportive therapies) to develop new skills and enduring ways of coping with psychosis during the first 12 weeks. Cognitive and behavioural skills need at least 12 weeks to be learnt and put into practice; only then can the gains be consolidated. This was demonstrated in the follow-up stage that took place between weeks 24 to 84. Additionally, assigning and completing homework is a possible core mechanism to promote and sustain change gained during the first 12 weeks of CBT sessions (Kazantzis et al. 2010 ).
This study demonstrated the superiority of CBT over ST; the former had a durable effect on overall symptoms, and posi-tive symptoms emerged after the completion of therapy in week 36. This is consistent with findings in similar studies in the UK, in which there were positive benefits of both ST and CBT but the CBT continued to show improvements whereas the ST began to lose effectiveness after it had been discontinued (Sensky et al. 2000) . Our findings, showing an improvement in overall and positive symptoms during the course of treatment in the CBT group, are in line with Tarrier et al (Tarrier et al. 1998 ). These researchers found significant improvements in the severity and number of positive symptoms for patients treated with CBT (Tarrier et al. 1998 ). This was also in accordance with Zimmermann et al.'s meta-analysis (Zimmermann et al. 2005 ). This study concluded that CBT is a promising adjunctive treatment for positive symptoms in schizophrenia spectrum disorders. The positive effect of CBT in reducing positive symptoms may be due to both non-specific and specific factors of CBT, such as therapeutic alliance, normalisation, the psychotic experience, modification of dysfunctional cognitions and behaviours (Warman and Beck 2003) by examining the evidence, compensating for reasoning biases by using disconfirmation strategies, and developing rational explanations (Kuipers et al. 2006) . Furthermore, building coping strategies is one of the most valuable CBT methods for helping people manage psychotic symptoms (Kingdon and Turkington 2008) .
This study also showed that CBT could significantly improve social functioning in people with schizophrenia. CBT teaches or enhances personal coping strategies that allow patients to manage their symptoms and daily hassles more effectively. To support the contention that the above mechanisms lead to clinical improvement, Grant et al. proposed that these CBT techniques can trigger a cycle of functional recovery because dysfunctional 'selfdefeating' beliefs or behaviours may inhibit a patient's active engagement in constructive activities (Grant et al. 2012) .
Compared to ST, CBT failed to demonstrate statistical superiority in negative symptoms, disorganisation symptoms and excitement; however, it approached significance in reducing emotional distress.
Alternative approaches may be required for these symptoms that may be influenced more by biological and cognitive dysfunctions. 36 Alternatively, research studies have compared the effectiveness of CBT with that of ST for psychosis and proposed that ST has important but non-trivial effects on a variety of clinical outcomes (Penn et al. 2004; Penn et al. 2009 ). Furthermore, psychotherapy might assist persons to recover by helping them develop more complex ideas about themselves and others and not just by correct discrete dysfunctional cognitions (Lysaker et al. 2010 ).
This study integrated Chinese cultural values and practices into the use of CBT.
For example, the more hierarchical approach to the doctor-patient relationship could be geared to the therapist's advantage in the early phase of engagement in CBT.
However, the emphasis then needed to shift to a more collaborative relationship, with encouragement of the patient contributing to the therapy. 39 Higher levels of employment were seen in the patient group, as a whole, which was possibly due to financial pressures. In Chinese culture, family members play an important role in providing care, and offering support for returning to or maintaining employment. Therefore, expectations are raised (Naeem and Kingdon 2011) . These cultural factors could have a mixed effect on a patient, but could also have enhanced social skills training and coping strategies enhancement in the CBT group. Family members were actively encouraged to participate in the therapy and help patients (although formal family work was not part of the intervention). This study also differed from patient presentation in Western studies, for example: the virtual absence of stimulant and cannabis misuse in the patient group.
The study had a number of limitations. Although peers or specialists supervised the therapists regularly, the competence of the CBT therapists was not assessed with taped sessions and objective scales. However, all trial therapists were experienced psychiatrists or psychologists who have received substantial amounts of training in CBT by recognised experts in the field and have passed the criterion level of competence before commencing the trial. Furthermore, the absence of a treatment-asusual arm did not rule out the benefits of CBT and ST being attributed to spontaneous remission with time.
38 However, the specific benefit of CBT over ST in sustaining improvement in various outcome measures suggests a unique advantage of CBT over ST. Moreover, the findings of the current study are demonstrably more effective than TAU in both Western and native researches studies (Kumari et al. 2011; Rector and Beck 2012; Wykes et al. 2008; XU and Li 2007) .
Conclusion
In comparison to the ST group, the CBT group showed a significant improvement in all measures of PANSS, PSP and insight. The CBT group had superior effects to SP in positive symptoms and total scores of the PANSS, as well as a significant improvement in social functioning as assessed by the PSP. CBT is a useful adjunct treatment to medication, with a durable effect at follow-up in people with schizophrenia in China. 
